The use of primary hepatocytes from brown trout (Salmo trutta lacustris) and the fish cell lines RTH-149 and ZF-L for in vitro screening of (anti)estrogenic activity of wood extractives.
Wood extractives are constituents of wood present in pulp and paper mill effluents, which may cause reproductive disturbances in fish. In the present study, we examined three cellular in vitro bioassays in order to assess (anti)estrogenic potencies of the wood extractives dehydroabietic acid (DHAA), isopimaric acid (IPA), betulinol (BET), hydroxymatairesinol (HMR), a phytosterol preparation (ULT), an oxidized phytosterol preparation (OX) and the model estrogen 17beta-estradiol (E2). The test systems used were primary hepatocyte cultures from brown trout and two piscine liver cell lines, RTH-149 and ZF-L. Estrogenicity was measured as vitellogenin (Vtg) secretion in cell culture medium. The primary hepatocytes cultures responded to E2 in a dose-dependent way. Vtg induction was inhibited with a simultaneous exposure to 4-hydroxytamoxifen (4-HT) indicating an estrogen receptor mediated response. DHAA and ULT induced a weak statistically non-significant Vtg production, and weak additive effects were found in some combination treatments of wood extractives and E2. Additionally, a pulp mill effluent tested on primary hepatocytes induced Vtg production when exposed at a 1% dilution. The cell lines secreted negligible amounts of Vtg upon E2 stimulation, which was neither dose-dependent nor inhibited by 4-HT. In conclusion, trout primary hepatocytes could be useful for assessing (anti)estrogenic potencies of compounds, and the wood extractives and a pulp mill effluent showed only weak or no estrogenic activity in this model system.